stock would be small.33
Using MHTGRs for plutonium disposition would be expected to cost somewhat more and take somewhat longer, given the licensing uncertainties, than the use of ALWRs. To address the cost issue, General Atomics (GA), the MHTGR's developer, has proposed moving from traditional steam-turbine electricity generation to running the turbine directly with the high-temperature helium coolant from the reactor. If successful, this might reduce capital costs and increase efficiency, thereby increasing revenue. This technology, however, requires further development and would introduce an additional set of licensing issues. General Atomics has agreed with MINATOM to pursue joint development of such a gas-turbine high-temperature reactor (GT-HTR), if the U. S. government decides to provide funding for the project.
Advanced Liquid-Metal Reactors (ALMRs). Advanced liquid-metal reactors (ALMRs), follow-ons to existing LMRs, are under development in a number of countries (though the ALMR acronym is sometimes used to refer only to the U.S. program).
Reprocessing and recycling of plutonium is an integral part of the operating concept of these ALMRs. The most significant advance in the U.S. ALMR program, for example, is a pyroprocessing approach intended to significantly reduce the costs, wastes, and proliferation risks of reprocessing. In this integrated reprocessing approach, plutonium is never fully separated in a form that could be used directly in nuclear weapons, thereby reducing safeguards
concerns.34
Such reprocessing and reuse of plutonium is applicable to the elimination option (described below), but not to the spent fuel option. If operated in a once-through mode, however, ALMRs could be used to transform weapons plutonium into spent fuel. The capital costs of these liquid-metal reactor concepts are generally higher than those of LWRs, however, and they are much less close to being licensed in the United States than are evolutionary ALWRs. These reactors are of greater interest for the elimination option than for the spent fuel option.
33 Advocates also point out that the high burnup of the MHTGR leads to an even more degraded isotopic composition than ordinary spent fuel. Although this would create some additional heat and radiation management issues in the design of a nuclear weapon from this plutonium, the relative problems of pre-initiation would not be greatly increased, since in straightforward designs such as those potential proliferators might use, pre-initiation is very likely even with the isotopic composition of ordinary reactor-grade plutonium.
34 This approach would mitigate concerns regarding theft of plutonium or covert diversion of material under safeguards. Possession of such a facility, however, would still offer a state the technology needed to produce separated plutonium for weapons, should it choose to do so openly. Since the United States and Russia already possess large nuclear arsenals, this is not a special concern in the context ofot require subsidies beyond those already being paid for reprocessing and MOX use. Additional subsidies would probably be required, however, forhe basic concept, and even if agreement on such a far-reaching step could be reached, doing so would almost certainly be time-consuming, delaying
